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where inverted siphons or steel bridges would have been used before If the combined sewerage system includes intercepting and relief sewers, some form of regulating device must be used at each place where the sewage is discharged from a collecting sewer into an intercepting or relief sewer; there are numerous forms of automatic regulators, storm overflow chambers, and leaping weirs used for such situations.
Where the sewage is discharged into a nver, lake, or tide water, an outlet of some kind is needed; it has already been pointed out in the Introduction that the failure of the designers of early sewerage systems to allow for the effect of tide-locking of such outfalls caused a large part of the really senous troubles with some of the sewerage systems built prior to about 1876. Even today the effect of submergence on the flow in an outfall sewer and on the discharge from its outlet is not always given the attention it requires. Another allied type of special structure is the tide gate, which is a large check valve to prevent the entrance of water into a sewer when its surface elevation reaches such a height that the water tends to pass in through the valve rather than the sewage to pass out.
In the early days of sewerage works, their ventilation received much attention and a variety of theories existed concerning the best way to carry this out The omission of the main house trap was advocated by some engineers as a material aid in sewer ventilation, because of the upward draft through the soil pipes of the buildings which, it was claimed, would come into existence in this way. Another body of engineers vigorously opposed the omission of the main trap and insisted upon a vent pipe run from the house dram, outside the trap, up the side of the building to an outlet above the highest windows. Still other engineers made use of ventilating chimneys shaped like the posts of street lamps, and sometimes used as such, and, at one time, perforated manhole covers were in quite general use as a means of ventilation. Taking it all in all, it is perhaps safe to say that there has been no part of sewerage engineering in which a greater variety of special designs has been prepared for the same purpose than in ventilation, while the vigor of the debatea over it down to the last decade of the last century was a noteworthy feature in the engineering hterature of the day. It was at one time thought that sewers should be ventilated at manholes so as to prevent sewer gases from accumulating and finding their way into dwellings, affecting the health of the residents. The real need for ventilation, however, arisen from the danger to workmen in sewers and manholes. Sewer gases have caused fatalities on several occasions, usually where agitation of the sewage caused the release of excessive quantities of gas. The removal of volatile gases by ventilation is an aid in reducing the danger from explosions.